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Abstract  
Context: We are strong advocates of evidence-based software engineering (EBSE) in 
general and systematic literature reviews (SLRs) in particular. We believe it is essential 
that the SLR methodology is used constructively to support software engineering 
research.  
Objective: This study aims to assess the value of mapping studies which are a form of 
SLR that aims to identify and categorise the available research on a broad software 
engineering topic.  
Method: We used a multi-case, participant observer case study using five examples of 
studies that were based on preceding mapping studies. We also validated our results by 
contacting two other researchers who had undertaken studies based on preceding 
mapping studies and by assessing review comments related to our follow-on studies. 
Results: Our original case study identified eleven unique benefits that can accrue from 
basing research on a preceding mapping study of which only two were case specific. 
We also identified nine problems associated with using preceding mapping studies of 
which two were case specific. These results were consistent with the information 
obtained from the validation activities. We did not find an example of an independent 
research group making use of a mapping study produced by other researchers. 
Conclusions: Mapping studies can save time and effort for researchers and provide 
baselines to assist new research efforts. However, they must be of high quality in terms 
of completeness and rigour if they are to be a reliable basis for follow-on research.  
Keywords: case study; systematic literature review; mapping studies; software 
engineering 
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1. Introduction 
In 2004-5, Kitchenham, Dybå and Jørgensen wrote three papers suggesting that the 
concept of evidence-based practice, (as initially developed in medicine, and 
subsequently adopted by many different disciplines including economics, psychology, 
social science and most health care disciplines) should be adopted in software 
engineering ([1], [2], [3]). By analogy with medicine, they suggested that evidence-
based software engineering (EBSE) should be concerned with the aggregation of 
empirical evidence and should use systematic literature reviews (SLRs) as a 
methodology for performing unbiased aggregation of empirical results. Based on the 5 
stages in evidence-based medicine, Kitchenham et al. [3] suggested equivalent stages 
for EBSE. Stages 1 to 4 are to:  
1. construct an answerable question;  
2. track down evidence to answer the question;  
3. critically appraise the evidence, and  
4. use the evidence to address the question.  
 
Stage 5 is rather different in nature. It is about seeking ways to improve the way in 
which we undertake evidence-based software engineering and provides the rationale for 
this paper.  
 
One of the main technologies underpinning EBSE is a rigorous procedure for searching 
research literature called a systematic literature review (SLR). SLRs are secondary 
studies (i.e. studies that are based on analyzing previous research) used to find, critically 
evaluate and aggregate all relevant research papers (referred to as primary studies) on a 
specific research question or research topic. The methodology is intended to ensure that 
the literature review is unbiased, rigorous and auditable. The basic SLR methodology is 
similar, irrespective of the discipline where it is employed; although medical standards 
emphasize meta-analysis (a means of statistically aggregating the results from different 
studies of the same phenomena) more than other disciplines (see for example, [4], [5], 
[6], [7]).  
 
We have been undertaking a program of case study-based research that is aimed at 
better understanding the role of SLRs in software engineering [8]. This is part of the 
Evidence-based Practices Informing Computing (EPIC) project, funded by the UK 
Engineering and Physical Sciences Research Council. In this paper we assess the value 
that mapping studies (also called scoping reviews) provide to the research community.  
 
Mapping studies use the same basic methodology as SLRs but aim to identify and 
classify all research related to a broad software engineering topic rather than answering 
questions about the relative merits of competing technologies that conventional SLRs 
address [9]. They are intended to provide an overview of a topic area and identify 
whether there are subtopics with sufficient primary studies to conduct conventional 
SLRs and also to identify subtopics where more primary studies are needed. In our 
experience, there are a relatively large number of mapping studies [10], but relatively 
little discussion of their value as a research tool (see Section 3). Since mapping studies 
do not discuss the outcomes of the primary studies their relevance to practitioners is 
limited, so if they are to be of value at all they must deliver value to the research 
community. Thus, the overall goal of this paper to explore the value of mapping studies 
as a research tool and in particular to investigate how mapping studies contribute to 
further research.  
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We discuss the difference between Mapping Studies and SLRs and some examples of 
mapping studies and follow-on research activities in section 2. In Section 3, we review 
related research. In Section 4 we present the methodology for our case study and for two 
additional activities we undertook to validate our initial results. Section 5 presents our 
results and we answer our research questions in Section 6. The conclusions are 
presented in Section 7. 
 
A short version of this paper was presented at the EASE 2010 Conference [11]. This 
paper has extended the discussion of related work and also reports additional research 
aimed at validating the original results. 
2. Mapping Studies and Systematic Literature Reviews 
This section explains the differences between mapping studies and SLRs. We also 
present some examples of mapping studies and identify some benefits and problems 
with mapping studies. 
2.1 The difference between a mapping study and a SLR 
A standard systematic literature review is driven by a very specific research question 
that can be answered by empirical research, for example “Are algorithmic cost models 
more accurate than expert judgement-based estimates?” ([12]). This research question 
drives the identification of appropriate primary studies (searching and 
inclusion/exclusion activities), informs the data extraction process applied to each 
included primary study, and determines the aggregation of the extracted data.  
 
In contrast a mapping study reviews a broader software engineering topic and classifies 
the primary research papers in that specific domain. The research questions for such a 
study are quite high level and include issues such as which sub-topics have been 
addressed, what empirical methods have been used, and what sub-topics have sufficient 
empirical studies to support a more detailed systematic review ([9], [13]). Thus, 
mapping studies can be of great potential importance to software engineering 
researchers by providing an overview of the literature in specific topic areas. Although 
at the extreme, mapping studies and systematic reviews have rather different goals, 
there is often an overlap (see for example, [14] which although the paper is mainly a 
mapping study also includes an assessment of the outcomes of some papers in one of 
the categories). Some systematic reviews include a classification system to organise 
relevant literature followed by a more detailed description of the research within each 
category (see for example [15] which has mapping study-like research questions but 
performs a series of aggregations for sets of papers in various different categories).  
 
One important difference is that a conventional SLR makes an attempt to aggregate the 
primary studies in terms of the research outcomes and investigates whether those 
research outcomes are consistent or contradictory. In contrast, a mapping study usually 
aims only to classify the relevant literature and aggregates studies with respect to the 
defined categories. The categories used in a mapping study are usually based on 
publication information (authors’ names, authors’ affiliations, publication source, 
publication type, publication date, etc.) and/or information about the research methods 
used. Thus, mapping studies often have a relative large number of research questions, 
compared with SLRs. Furthermore, they do not explicitly consider or aggregate the 
outcomes of the primary studies. Another important difference is the scope of the 
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studies: mapping studies usually relate to a broad topic area such as requirements 
analysis or software cost estimation, whereas an SLR usually relates to much more 
detailed topic area such as requirements specification methods or the techniques used to 
construct software cost estimation models. As a result, mapping studies usually include 
far more primary studies than SLRs. Differences between mapping studies and 
conventional SLRs are summarised in Table 1 based on our experience of software 
engineering mapping studies. These may differ from mapping studies in other 
disciplines. For example, software engineering mapping studies often limit the scope of 
their searches in various ways such as only selecting journal papers (e.g. [16]) or only 
searching a specific set of sources (e.g. [17], [18]), or only searching papers published 
in specific years (e.g. [14]). We have not found this practice reported in methodological 
text books used in other disciplines (e.g. [6]). However, the implications are that a 
mapping study may be auditable but not necessarily complete. 
 
Table 1 Differences between mapping studies and conventional SLRs 
SLR Elements Mapping Study SLR 
Goals Classification and 
thematic analysis of 
literature on a software 
engineering topic 
Identifying best practice with 
respect to specific procedures, 
technologies, methods or tools by 
aggregating information from 
comparative studies. 
Research Question Generic – related to 
research trends. Of the 
form: which researchers, 
how much activity, what 
type of studies etc.  
Specific - related to outcomes of 
empirical studies.  
Of the form: Is technology/method 
A better or not than B?  
Search process Defined by topic area. Defined by research question 
which identifies the specific 
technologies being investigated. 
Scope Broad –all papers related 
to a topic area are 
included but only 
classification data about 
these are collected 
Focused – only empirical papers 
related to a specific research 
question are included and detailed 
information about individual 
research outcomes is extracted 
from each paper. 
Search strategy 
requirements 
Often less stringent if 
only research trends are of 
interest, for example 
authors may search only a 
targeted set of 
publications, restrict 
themselves to journal 
papers, or restrict 
themselves to one or two 
digital libraries. 
Extremely stringent – all relevant 
studies should be found. Usually 
SLR teams need to use techniques 
other than simply searching data 
sources, such as looking at the 
references in identified primary 
studies and/or approaching 
researchers in the field to find out 
whether they are undertaking new 
research in the area. 
Quality evaluation Not essential. Also 
complicated by the 
inclusive nature of the 
search which can include 
theoretical studies as well 
Important to ensure that results are 
based on best quality evidence.  
 
Final Draft Published in Information and Software Technology, 2011, 53, pp: 638-651 
   
 
 
5
as empirical studies of all 
types making the quality 
evaluation of primary 
studies complicated. 
Results A set of papers related to 
a topic area categorised in 
a variety of dimensions 
and counts of the number 
of papers in various 
categories 
The outcomes of the primary 
studies are aggregated to answer 
the specific research question(s), 
possibly with qualifiers (e.g. 
results apply to novices only). 
 
2.2. Examples of Mapping Studies in Software Engineering 
An initial assessment of the value of mapping studies in software engineering can be 
made by reviewing some example mapping studies. Sjøberg et al. [17] performed a 
mapping study that identified 103 papers describing human-centric experiments and 
quasi-experiments published in 13 leading journals and conferences. This set of papers 
has been used in numerous subsequent systematic reviews that have investigated aspects 
of empirical software engineering (i.e. [19], [20], [21], [22] and [23]). This example 
illustrates how mapping studies provide a body of research that researchers can use to 
undertake more detailed SLRs. However, the subsequent SLRs were all undertaken by 
members of the original research team because the list of 103 papers was not published 
in any of the journal papers.  
 
In contrast to Sjøberg et al.’s study, in a mapping study of software cost estimation 
papers, Jørgensen and Shepperd [16] cited all the papers found by the study and 
provided open access to the database holding details about each primary study. The 
database is available to any interested researchers (www.simula.no/BESTweb) subject 
to obtaining a user name from Jørgensen.  
 
From the above discussion, a problem with software engineering mapping studies is 
already clear, i.e. some mapping studies do not report all the identified primary studies 
(e.g. [24], [25], [26]). In addition some mapping studies do not report the classification 
for each primary study (i.e. only report aggregations such as the number of primary 
studies in each category), for example [27]. In two studies, Kitchenham et al. ([28], 
[10]) identified 12 software engineering mapping studies published between 2004 and 
June 2008 (excluding the Jørgensen and Shepperd study and Sjøberg et al.’s study) and 
in only two cases were the primary studies all cited and the classifications clearly linked 
to the specific studies. This limits the value of the study to other researchers. A common 
reason for this is space restrictions in conference papers and journals. An interesting 
example of how to avoid this problem is found in the paper by Neto et al. [29] where 
details about all the primary studies were included in an appendix published as a Web 
Extra associated with the specific issue of IEEE Software. 
 
Finally, in order to further illustrate the difference between mapping studies and SLRs, 
in Table 2, we compare Jørgensen and Shepperd’s mapping study with Kitchenham et 
al.’s SLR [30], using on the criteria adopted in Table 1 plus an additional criterion 
“Recommendations”. Note Jørgensen and Shepperd’s research questions have been 
shortened to save space. Table 2 demonstrates quite clearly the difference between 
research questions for a mapping study and an SLR. Jørgensen and Shepperd’s research 
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questions relate to publication details and the research methods used, whereas 
Kitchenham et al.’s main research questions address the outcomes of the comparative 
studies and what could have influenced those outcomes. Both these studies adopted a 
broad search but Jørgensen and Shepperd restricted themselves to journal papers and 
thus would have found only two of the 10 papers identified by Kitchenham et al. As 
mentioned in Section 2.1, mapping studies usually include more primary studies than 
SLRs ([28], [10]), in this case 304 papers compared to 10 papers. In addition, an SLR 
must be careful to discount duplicate reports of the same study whereas Jørgensen and 
Shepperd explicitly state that they included different papers discussing the same study. 
As is common in mapping studies Jørgensen and Shepperd did not undertake a quality 
evaluation of the primary studies. Finally, Jørgensen and Shepperd provided advice only 
to researchers whereas Kitchenham et al. provided advice not only to researchers but 
also to cost estimators as to in what circumstances a cross-company model would be 
acceptable and in what circumstances a within company model would be the best 
option. 
 
Table 2 Differences between Jørgensen and Shepperd’mapping study [15] 
and Kitchenham et al.’s SLR [30] 
SLR process Mapping Study SLR 
Goals The improvement of cost 
estimation research. 
To assess whether contradictory 
results relating to the accuracy 
of within and cross-company 
estimates could be reconciled. 
Research Question RQ1: What journals include 
papers on software cost 
estimation? 
RQ2: Are software cost 
estimation researchers aware 
of the breadth of sources? 
RQ3: Which journals publish 
most papers? 
RQ4: How easy is it to find 
relevant papers? 
RQ4: Who are long term 
researchers and what impact 
have they had? 
RQ6: What topics are most 
investigated? 
RQ7: What are the most 
investigated estimation 
methods? 
RQ8: What the most 
frequently used research 
methods? 
Main questions: 
Q1: What evidence is there that 
cross-company estimates are not 
significantly different from 
within-company estimation 
models for predicting effort for 
software/Web projects? 
Q2 Which characteristics of the 
study data sets and data analysis 
methods used in the study affect 
the outcome of within-company 
and cross-company effort 
estimation studies?  
Secondary question: 
Q3 Which experimental 
procedure is most appropriate 
for studies comparing within-
company and cross-company 
effort estimation accuracy 
studies? 
Search process Issue by issue manual search 
of “more than 100 potentially 
relevant peer reviewed 
journals”, resulting in 304 
papers. 
Automated search accompanied 
by checking the references of 
primary studies for other 
candidate primary studies and 
approaching known researchers 
asking whether they were 
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currently undertaking further 
studies. 10 relevant papers were 
identified although three were 
rejected during analysis because 
they used the same datasets as 
other papers for both within and 
cross-project data sets and were 
therefore considered duplicate 
results. 
Scope All papers on the topic of 
software cost estimation 
excluding only pure 
discussion and opinion 
papers. 
All papers comparing the 
accuracy of cost estimation 
models applied to a projects of a 
particular company built either 
on the data from that company 
or on the data from a data base 
including projects from many 
companies. This excluded 
comparisons based on the 
accuracy of published cost 
models and the accuracy of a 
within company model. 
Search strategy 
requirements 
Restricted to journal papers. 
The journals were selected by 
the researchers based on their 
personal experience and 
knowledge of where relevant 
papers had been published. 
Included conference and journal 
papers. Also included additional 
searches based on primary study 
references and approaching 
individual researchers. 
Quality evaluation None Yes. 5 questions related to study 
quality and 4 related to 
reporting quality. 
Results Counts and/or graphics 
showing the number of 
papers in different categories 
determined by the research 
questions. 
Tables identifying the outcome 
of each study. These showed 3 
papers that found cross-
company estimates no worse 
than within-company estimates, 
four studies that found cross-
company models significantly 
worse than within-company 
studies. No studies found cross-
company estimates significantly 
better than within company 
estimates. Tables also 
summarised study related 
factors and study methods.  
Recommendations Four recommendations to 
improve primary studies: 
Increase breath of search; 
Search manually in selected 
journals; Investigate methods 
used in industry; Consider 
Advice to cost estimation users: 
Small companies with 
specialised products are less 
likely to benefit from cross-
company models than large 
companies with large projects. 
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how properties of data sets 
impact results. 
Advice to researchers: 
Use similar methods including 
more stringent evaluation of 
accuracy. 
Identify more contextual 
information about datasets. 
 
3. Related Research 
Three recent papers have discussed the use of mapping studies in software engineering 
([9], [13] and [31]).  
 
Petersen et al. [13] compared the methods used in mapping studies and systematic 
reviews and identified a set of guidelines for mapping studies. They advocate using 
mapping studies to map all of the literature in a topic area including empirical and non-
empirical studies. They discuss the mapping study procedures related to five stages: 
1. Definition of Research Questions 
2. Conducting the Search for Primary Studies. 
3. Screening papers based on Inclusion/Exclusion Criteria 
4. Classifying the papers 
5. Data Extraction and Aggregation. 
 
The two stages where mapping studies differ most strongly from SLRs are classifying 
the papers, and data extraction and aggregation. For classifying the type of research, 
they recommend using a classification system developed by Wieringa et al. [32], which 
uses six categories:  
1. Validation research, that concerns evaluating novel techniques not yet deployed 
in industry;  
2. Evaluation research, that concerns evaluating industrial practice;  
3. Solution proposal, that discuss new or revised techniques;  
4. Philosophical papers, that structure the field in new ways such as taxonomies;  
5. Opinion papers;  
6. Experience papers, that discuss how someone did something in practice.  
They report finding this classification method easy to use.  
 
For aggregating data, Petersen et al. recommend using visualization techniques. They 
give an example of a bubble plot that allows the distribution of papers to be represented 
in three dimensions. They suggest that such displays are better than frequency plots 
because they provide a better overview of the field. 
 
With respect to the value of mapping studies, they point out that a mapping study can, 
and indeed should, be the first step towards a systematic review. Furthermore they 
suggest that visual maps may be useful for practitioners: “the visual appeal of 
systematic maps can summarize and help transfer results to practitioners”. With respect 
to problems they note that it is often not possible to classify papers solely by reading the 
abstract since abstracts “are often misleading and lack important information”. 
 
Budgen et al. [9] discussed 6 mapping studies including two of the mapping studies 
discussed in this paper ([33], [34]). Their study concentrates on mapping studies that are 
aimed at mapping empirical studies rather than at mapping the research literature as a 
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whole. They suggest that classification of empirical research papers (as opposed to the 
more general classification of literature proposed by Weiringa et al. [32]) poses a 
problem particularly for student researchers.  
 
Budgen et al. suggest that benefits of performing mapping studies include: 
• Providing a starting point for PhD students who need “to organise and understand 
the existing research work in a specific domain.” 
• In the longer term, providing the next generation of researchers with a body of 
knowledge as the starting point of their research rather than forcing every 
researcher to start from scratch. 
 
Kitchenham et al. [31] investigated the educational value of mapping studies based on 
questionnaires given to three postgraduate and three undergraduate students who 
undertook a mapping study. Their study was closely related to the current case study 
because three of the mapping studies discussed in their paper are also discussed in this 
paper ([33], [34] and the Visualization study referred to in Table 3). The study identified 
a number of educational benefits of mapping studies: 
 
• They teach students how to search the literature and organize the results of 
searches. 
• For PhD students, they provide a valuable means of initiating their research. 
• They provide students with reusable research skills. 
• They give a good overview of the literature 
• They are challenging but enjoyable. 
 
The main problem was that they require considerable effort. 
4. Method 
4.1 The Research Question 
The research question addressed by this case study is: “How do mapping studies 
contribute to further research?” In order to address the research question we consider 
two sub-questions: 
• RQ.S1 What are the advantages and disadvantages of basing research on a 
previous mapping study? 
• RQ.S2 What makes a mapping study suitable for supporting further research 
activities? 
 
The first sub-question addresses the general value of the research method. It relates 
directly to our overall research question but acknowledges that there may be associated 
disadvantages to the method that need to be identified. The second sub-question 
addresses the issue of determining whether a specific mapping study is likely to be 
useful to other researchers. 
4.2 Research Method 
We used a case study methodology to investigate our research questions [35]. In this 
context, our interpretation of “case” is a research activity following on directly from a 
preceding mapping study. We considered a total of five cases, so the study is a multiple-
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case study. We ourselves were involved in many of the studies, so the case study is also 
a participant-observer study.  
 
To provide a different viewpoint on our case study results, we followed up our case 
study with two further validation activities: 
• We assessed the review comments we had received from the journals/conferences 
when we submitted reports of our follow-on activities for publication, to see 
whether any of the criticisms were related to the problem of following-on from a 
previous mapping study. 
• We contacted two researchers who had undertaken follow-on activities after 
undertaking a mapping study and asked them to complete a questionnaire derived 
from the case study results. 
4.3 Case Selection and Case Study Roles and Procedures 
The cases were selected for convenience. The individual cases comprise follow-on 
activities undertaken at Durham University and overseen by Budgen, plus two follow-
on activities undertaken as part of an EPIC study and overseen by Kitchenham. These 
represented all the follow-on activities undertaken by EPIC researchers.  
 
Kitchenham was responsible for: 
• Circulating questionnaires to staff involved in two follow-on studies undertaken 
as part of the EPIC project. 
• Analyzing the responses to questionnaires 
• Preparing the case study report. 
• Contacting the two researchers who had undertaken a follow-on activity and 
inviting them to complete a questionnaire. 
 
Budgen was responsible for collecting information concerning three follow-on research 
activities performed at Durham University. Brereton was responsible for checking the 
classification of responses and aggregation of information. 
 
Participants in the case studies were asked to complete a questionnaire for each study. 
The questionnaire is shown in Appendix A. One mapping study had two related follow-
on activities, but researchers were only asked to complete one form. However, issues 
that related to only one of the follow-on activities were identified separately when the 
data were analyzed. 
 
The questionnaires used for the validation activity were based on the results of the case 
study. One questionnaire was based on the benefits and problems most associated with 
following a mapping study with another mapping study of broader scope. The other was 
based on the benefits and problems most associated with following a mapping study 
with a systematic literature review. The completed questionnaires are shown in 
Appendix B and Appendix C. 
4.4 Data Analysis and Interpretation 
The questionnaire responses were analyzed to summarise: 
• The individual characteristics of each case, considering both the original mapping 
study and the follow-on activity. This allowed us to identify whether there were 
any contextual issues that influenced follow-on activities and also addresses sub-
question 2 
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• Any problems that accrue from follow-on research. This directly addresses sub-
question 1. 
• Any benefits that accrue from a previous mapping study.  
 
Problems and benefits were grouped together into a reduced number of categories by 
one researcher (Kitchenham) and checked by another (Brereton). 
 
When analyzing the data we separated generic benefits and problems, from benefits and 
problems that were case specific. For each problem we suggest some remedial action.  
5. Results 
This section reports the results of the original case study and the follow-on activities. 
5.1 Case Study Results 
The five case studies are described in Table 3. The positive issues raised by the 
researchers are presented in Table 4 and the negative issues are presented in Table 5. In 
terms of coverage of initial mapping study contextual factors: 
• We have studies undertaken by both experienced and novice researchers. 
• In none of the cases was the follow-on research activity anticipated when the 
initial mapping study was undertaken. 
• Our cases include studies that extended a previous mapping study; a study that 
was concerned with methodology; and studies that undertook a more detailed 
study of the literature, and one study that was, in effect, an SLR with aggregations 
of primary studies at different levels of abstraction.  
• With respect to involvement in the follow-on study, in three cases the follow on 
study was performed by the same lead researcher, in two cases it was not. 
However, in all cases some of the researchers were the same.  
 
Thus our set of cases has two important limitations 
• The closest we have to an example of a follow-on activity comprising a 
conventional SLR is the UML follow-on which aggregated outcomes of primary 
studies within the different mapping study categories.  
• We do not have an example of a mapping study follow-on activity performed by a 
completely independent research group. 
 
In terms of response to our questionnaire, two researchers out of a total of 11 did not 
complete the forms. By an oversight, one was not invited to complete a questionnaire. 
We do not know why the other researcher failed to complete the questionnaire. This 
affected three of the case studies because one of the researchers worked on two follow-
on activities. It must also be noted that in several cases researchers completed forms for 
more than one case study. 
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Table 3 Five case studies of activities following on from preceding mapping studies 
Studies Original study Original study 
lead 
researcher 
Follow-on Activity Status of 
follow-up 
when 
questionnaire 
administered 
Original lead 
researcher still 
involved 
Number of staff 
involved 
(researchers who 
returned forms) 
Staff also 
in first 
study 
Tertiary Study 1 Mapping study of 
SLRs based on 
manual search of 13 
software 
engineering sources 
[36]. 
Experienced 
researcher.  
SLR 
experience 
Case study aimed at investigating 
broad versus restricted searches. 
Finished Yes 7 (6) 4 
Tertiary Study 2 As above As above Mapping study with increased 
scope and extended time period.  
Finished Yes 7 (6) 4 
UML  Mapping study of 
UML empirical 
studies [33]. 
MSc Student. 
No SLR 
experience 
An extended review of the UML 
study data beyond the initial 
‘map’, intended to give a more in-
depth understanding of the study 
topics and also of the forms of 
study/participant used. In effect 
an SLR with the aggregation of 
primary study outcomes at 
different levels of detail 
depending on the available 
primary studies in each category. 
Reporting 
Phase 
No 4 (4) 4 
Visualization Mapping study of 
Visualization 
techniques 
MSc Student. 
No SLR 
experience 
To investigate which forms of 
visualization have been studied 
most extensively and to see how 
far the studies of the most 
Conduct phase No 3 (2) 2 
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frequently studied form (structure 
visualization) reinforce one 
another or differ.  
Design Patterns Review of 
empirical studies on 
design patterns 
[34].  
PhD Student. 
No SLR 
experience. 
The initial follow-on activity was 
to review of observational studies 
on design patterns, to see what 
insight these provided, over and 
above those found in the original 
study [37]. Subsequent review 
found little additional 
information, so the researchers 
undertook an online survey of 
pattern users. 
Conduct phase Yes 2 (2) 2 
 
Table 4 Advantages of a Preceding Mapping Study 
Pros Subtopics Number of 
comments 
Number of 
researchers 
Studies Context in which factor is applicable 
Less time consuming  7 5 (R1, R2, R3, 
R4, R5, R6) 
UML Mapping Study 
Tertiary Study 2 &3 
Visualization Study 
Relevant to a follow-on mapping 
study or a SLR 
Easier to understand literature 
and construct research 
questions 
 10 7 (R1, R2, R3, 
R4, R5, R7, R8) 
UML Mapping Study 
Tertiary Study 2 &3 
Visualization Study  
Design Patterns 
Relevant to a follow-on mapping 
study or a SLR 
Only need to do automated 
search of same time period 
 1 R1 Tertiary Study 2 Specific. 
Previous study provided a set 
of known studies against which 
to assess search strings 
 2 2 (R1, R9) Tertiary Study2 & 3 Relevant primarily to a follow-on 
mapping study 
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Search and selection applied to 
both tertiary study 2 & 3 
saving time 
 1 1 (R9) Tertiary Study 3 Specific  
Procedure, forms and 
experiences can be reused 
 
SLR protocol easy to adapt to 
new study 
2 2 (R1, R9) Tertiary Study 2 &3 
 
Relevant primarily to a follow-on 
mapping study 
Data extraction forms reused 
with minor changes 
2 2 (R1, R9) Tertiary Study 3 
Data analysis processes 
defined and tested. 
1 1 (R9) Tertiary Study 3 
Quality criteria better 
understood 
1 1 (R9) Tertiary Study 3 
Familiarity with the process 
made the task easier (related 
to above) 
1 1 (R1) Tertiary Study 3 
We could improve some of 
our working practices based 
on experiences from the 
previous study (e.g. 
mechanisms for recording 
timings) 
1 1 (R1) Tertiary Study 3 
Results could be compared to 
those of the previous study 
(over a different time period). 
 1 1 (R1) Tertiary Study 3 Relevant primarily to a follow-on 
mapping study 
Confirmation that there were 
sufficient primary studies for 
follow-on studies 
Confirmed availability of 
literature to initiate further 
study 
1 1 (R1) UML Mapping Study Relevant to a follow-on SLR 
Confidence that there were 
‘clusters’ that could be 
assessed. 
1 1 (R1) UML Mapping Study  
Identified useful cluster of 1 1 (R5) Visualization Study 
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studies to investigate 
It helped identify problems and 
difficulties (e.g. ‘visualization’ 
versus ‘visualisation’ when 
searching) which could be 
addressed in the follow-on 
study. 
 1 
 
1 (R5) Visualization Study Relevant to a follow-on mapping 
study. 
We had hoped to be able to 
perform a fuller SLR, but in the 
event, having identified the 
extent of the gaps, we are 
going to conduct an on-line 
survey and try to enrol people 
who use patterns. 
 1 1 (R2) OO Design Patterns Able to identify insufficient empirical 
studies 
Have very comprehensive 
overview of literature 
 1 1 (R7) OO Design Patterns Relevant to a follow-on mapping 
study or a SLR 
 
Table 5 Disadvantages of a preceding mapping study 
Cons Researcher Study Context in which factor 
is applicable 
Resolution 
Problems with 
study 
classification 
Some errors in the original classification R1 UML Mapping study Relevant to a follow-on 
mapping study or a 
SLR 
Researchers should 
carefully review the 
procedures and results of 
the preceding study. 
The student was inexperienced with 
visualization and had difficulty 
classifying studies and models. 
R2  Visualization Study 
Problem expanding search due to spelling issues (modeling 
v. modelling) 
R2  UML Mapping study Relevant to a follow-on 
mapping study or a 
SLR 
Researchers should 
carefully review the 
procedures and results of 
the preceding study. 
Mapping studies catalogued papers not studies. This lead to 
underestimating the amount of effort needed for aggregation. 
R9 UML Mapping study Relevant primarily to a 
follow-on SLR 
Mapping studies should 
identify multiple study 
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papers. 
Mapping studies missed papers found by snowballing. R9  UML Mapping study Relevant primarily to a 
follow-on SLR 
Mapping studies need to 
aim for completeness. 
They should use broad 
searches and snowballing. 
If this is not possible for a 
student project then a 
student mapping study 
should be extended as part 
of the follow-on study. 
The follow-up was performed some time after the original 
mapping study, so after the first aggregation process, it was 
decided to undertake further extractions – thus adding to the 
elapsed time of the study. 
R9  UML Mapping study Relevant to a follow-on 
mapping study or a 
SLR 
Follow-on studies should 
be planned to co-ordinate 
with a mapping study. If 
there is a gap between the 
mapping study and follow-
on the follow-on should 
included a search 
extension. 
Detailed procedures changed – complicating analysis. R9  Tertiary study 2 & 3 Relevant primarily to 
mapping studies 
Only a problem for follow-
on mapping studies that 
update a previous study. 
Researchers cannot expect 
to stop changing processes 
as they become more 
effective and/or understand 
better what they are doing. 
They need to keep a clear 
record of any changes and 
be aware of their possible 
impact. 
The time-period of the search was to June not year end – R9 Tertiary study 2 & 3 Specific  
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adding a complication to inclusion criteria. 
Writing up independent reports is difficult with respect to 
knowing what to report about the preceding study. 
R9  Tertiary study 2 & 3 Relevant primarily to 
mapping studies 
Consider the reporting 
issues when preparing the 
study protocol. 
The follow on study is to some extent dependent upon the 
application of the inclusion/exclusion criteria in the initial 
mapping study. 
R4  Tertiary Study 2 Specific  
 
Table 6 Reviewers comments about papers based on the follow-on activities 
Studies Follow-on Activity Has a paper 
based on the 
follow-on 
been 
submitted 
for 
publication 
Has the paper been 
accepted or published? 
Review comments related to the fact that the study was a follow-
on to a mapping study. 
Tertiary Study 1 Case study aimed at investigating 
broad versus restricted searches. 
Yes Conference paper 
accepted [36]. 
Thought it was clever strategy to use previous study for 
comparison purposes. 
Journal paper second 
submission accepted 
after minor revisions 
[38]. 
The comparison between the process used for the original study 
and the process used for the follow-on study was not described 
well enough. 
Wanted more information from previous study. 
Acronyms and terms were used without definition. 
Tertiary Study 2 Mapping study with increased scope 
and extended time period. 
Yes Yes [10] Two revisions 
were required. 
First submission: Two reviewers commented that the paper was 
difficult to understand. The separation of the mapping study into 
three parts to include the original mapping study, the additional 
papers found by the extended search over the same time period of 
the original study, and the extension to the time scale of the 
mapping study was confusing.  
First submission: One reviewer failed to see the value of adding 
18 [Type text] 18 [Type text] 
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one year to the study. 
Second submission: One reviewer wanted the distinction between 
the initial mapping study and follow-on removed. 
UML  An extended review of the UML study 
data beyond the initial ‘map’, intended 
to give a more in-depth understanding 
of the study topics and also of the 
forms of study/participant used. In 
effect an SLR with the aggregation of 
primary study outcomes at different 
levels of detail depending on the 
available primary studies in each 
category. 
Yes Yes [15].  None due to preceding mapping study. 
Visualization To investigate which forms of 
visualization have been studied most 
extensively and to see how far the 
studies of the most frequently studied 
form (structure visualization) reinforce 
one another or differ.  
Yes No. It needs a major 
revision 
Comment: The search missed papers on program comprehension. 
(The two topics overlap and this was not recognized in the 
original study.) 
Design Patterns The initial follow-on activity was to 
review observational studies on design 
patterns, to see what insight these 
provided, over and above those found 
in the original study [37]. Subsequent 
review found little additional 
information, so the researchers 
undertook an online survey of pattern 
users. 
No Not applicable. The 
follow-on study was an 
opinion survey. 
However, potential 
respondents were 
identified  from the 
authors of primary 
studies found in the 
original mapping study. 
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In terms of the benefits of mapping studies, there were 36 reports of benefits addressing 
11 separate types of benefit. However, 17 of the 36 reports related to the two benefits 
explicitly mentioned in the questionnaire and five of the participants did not identify 
any benefits other than those suggested in the questionnaire. Researcher R1 identified 
eight additional benefits, R9 identified six, R5 identified three, and R2 and R7 identified 
one each. Two of the additional benefits were specific to the particular follow-on 
activity, and another two were limited to updating a mapping study.  
 
In terms of the problems associated with follow-on activities, there were 10 reports of 
problems corresponding to 9 individual types of problem. Seven were general problems 
while two were specific to a particular follow-on activity. Only four of the 11 
researchers identified potential problems, with a single researcher contributing 6 of the 
10 problem reports. 
5.2. Case Study Follow-on Activities 
This section discusses two additional activities we undertook to assess the validity of 
our original case study results. 
5.2.1 Questionnaires 
We were aware of two other examples of studies where researchers had undertaken 
follow-on activities after a mapping study. One we knew about because one of us 
(Kitchenham) participated in the research. The other we were aware of as a result of 
reading a published systematic literature review.  
 
The first example was a follow-on mapping study. The original mapping study was 
reported in two papers ([39] and [18]). The follow-on mapping study was reported in 
[40]. We asked the principal researcher (Dr He Zhang) to complete the questionnaire 
shown in Appendix B. This questionnaire identified the benefits and problems of a 
follow-on mapping study based on Table 4 and Table 5, although where necessary, 
issues were generalised to make them less specific to the context in which they were 
initially reported.  
 
Dr Zhang agreed with all the advantages identified in our case study but experienced 
only one of the problems we identified (i.e. detailed procedures changed, complicating 
analysis). He also noted an additional problem due to the wide-spread practice of 
writing follow-on publications. I.e. some authors published the same study in different 
venues (for example a conference paper followed by a journal paper) and other 
researchers published part of the results in one paper and further results in another 
paper. In some cases the original paper was found by the initial mapping study and the 
subsequent paper was found in the follow-on study and it was time-consuming to 
identify all the related papers and ensure results were reported only once in the follow-
on mapping study. Unlike our case studies, the follow-on study was planned at the same 
time as the original mapping study. This may explain why Dr Zhang encountered few 
problems.  
 
The second example was a follow-on systematic literature review. The original mapping 
study was published as a conference paper [42] which was then followed by a 
systematic review published in a journal [41]. We asked the principal researcher (Dr 
Wasif Afzal) to complete the questionnaire shown in Appendix C. This questionnaire 
identified the benefits and problems of a follow-on systematic literature review based on 
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Table 4 and Table 5 although where necessary issues were generalised to make them 
less specific to the context in which they were initially reported.  
 
Dr Afzal experienced two of the four benefits associated with follow on systematic 
literature reviews and none of the expected problems. He identified several additional 
benefits from his viewpoint as a postgraduate student: 
• A mapping study can be viewed as a quality tollgate to pass before continuing to 
the full systematic review. In particular publishing your mapping study allows you 
to benefit from review comments. 
• For PhD students, a mapping study gives an indication of how much more time to 
invest in for writing a full systematic review and how much research literature 
needs to be read. 
• Writing a mapping study, gives an early idea of shortcomings in existing 
evidence, which becomes a basis for future studies.  
• You get to know early about the authors who publish in your research area. (This 
advantage was utilised by the researchers who performed the Design Patterns 
mapping study. Over 800 authors of the primary studies were contacted to take 
part in their subsequent opinion survey.) 
 
Overall Dr Afzal’s comments were similar to the comments we obtained from students 
undertaking mapping studies [31].  
 
The only problem Dr Afzal experienced was repetition between the mapping study and 
SLR in the study reports. Unlike our case studies, the SLR was planned at the same time 
as the mapping study, which may explain why he experienced few problems. 
5.2.2 Comments from Reviewers 
Comments from reviewers of papers reporting the follow-on studies are presented in 
Table 6. The comments from the reviewers reinforced the points made by Researcher 9 
in Table 5 concerning problems analysing and reporting a study that follows on from a 
previous study. Among the things that reviewers found confusing were descriptions of 
the way in which the studies related to one another, and the detailed differences in 
processes between the studies.  
 
Other issues included: 
• Problems with missing papers due to a flaw in the search strategy (which was 
adopted from the original mapping study). This confirms the need to review the 
preceding study and identify any weaknesses before using it as the basis for 
other studies. 
• Justifying the value of a follow-on study. Just because it is possible to follow-on 
a mapping study with a new one in a following time period, it does not imply 
that it is automatically useful research. 
• Using jargon without explanation. Having become accustomed to certain 
terminology in the original mapping study, it is important not to forget than the 
subsequent study must be understandable as a self-standing piece of research. 
6. Discussion 
This section discusses our research questions and the study limitations. 
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6.1 RQ.S1 The advantages and disadvantages of basing 
research on a previous mapping study 
A summary of the generally relevant advantages and disadvantages of basing research 
on a preceding mapping study are summarised in Table 7. The issues have been 
reworded slightly to make them understandable outside the context of the specific 
studies. (Note we have also included the problem of full reporting of the primary 
studies’ references and classifications pointed out in Section 2.1.) 
 
In the original case study [11], most researchers agreed that the use of a preceding 
mapping study both saved time for subsequent studies and provided an understanding of 
the literature. However, they noted a number of other advantages: 
• In the case of an extension to a mapping study, the protocol may be reusable; if 
the same researchers undertake the study they will be experienced with the 
procedures; time trends can be investigated; and a set of known studies exists 
which can be used to validate search strings used for automated searches. 
• The mapping study can identify clusters of research studies that are suitable for 
more detailed study. 
• The mapping study may identify the need for more primary studies. 
• The researchers themselves gain a very good overview of the literature. 
 
The validation examples confirmed the advantages expected for the type of study 
although Dr Afzal did not find the preceding mapping study made the follow-on less 
time consuming nor that it helped him to understand the literature and construct 
research questions. In addition, Dr Afzal identified a number of other advantages from 
his viewpoint of a research student confirming the educational value of mapping 
studies. 
 
In the original case study [11], researchers identified fewer disadvantages than 
advantages and one case (the follow-on from the Design Patterns study) reported no 
disadvantages. The validation examples confirmed that in the case of the same lead 
researcher undertaking the follow-on examples, there are few problems. Nonetheless 
some important problems were identified: 
• If the search process used by the original mapping study was restricted, there are 
likely to be limitations to the original study that will negatively impact subsequent 
research activities. For example in two of our cases the searches were restricted 
because the original mapping studies were MSc projects that needed to be 
completed in a short time period. A particular problem that can occur in this 
situation is missing primary studies due either to search string limitations or lack 
of snowballing for extra studies. In addition, the classification scheme may be 
over-simplistic or incorrectly used.  
• If the follow-on research activity is an extension of the preceding mapping study, 
it is important to be aware of process changes that could reduce the comparability 
of the initial and follow-on mapping studies. 
• Mapping studies may underestimate the number of primary studies needed for 
subsequent SLRs. This occurs when multiple primary studies are reported in a 
single paper. This is of particular importance if a mapping study is being used as a 
means to assist resource estimation for future SLRs. It is equally important to be 
sure that the policy for dealing with duplicate reports of the same study is 
appropriate i.e. whether duplicate reports have been identified and appropriately 
handled. For example, neither the Jørgensen and Shepperd mapping study [16], 
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nor the Sjøberg et al. [17] mapping study, removed primary studies that reported 
the same study. This may be acceptable for a mapping study but might not be so 
for a follow-on activity, particularly an SLR. 
• If follow-on activities are delayed, even a high quality mapping study will need to 
be brought up to date before the follow-on research can be started. 
• Reporting the results of follow-on studies may be difficult if it is necessary to 
report clearly the links between the two studies, while still ensuring that the 
following study can be reported as a self-standing piece of work. 
 
In both of the validation examples, the follow-on study was planned when the original 
mapping study took place and the lead researcher remained the same for the follow-on 
study. These may be the reasons why the lead researchers reported few problems. 
However, the two validation examples suggested that there could be problems with 
procedures changing and repetition when reporting the follow-on study.  
 
The comments from reviewers strongly confirmed the problems with reporting follow-
on activities clearly, both because of procedural changes and because the relationship 
between the individual studies may be complicated. 
6.2. RQ.S2 What makes a mapping study suitable for 
supporting further research activities 
We have already noted that a mapping study cannot readily support further research 
activities, except by the original researchers, unless all the references are cited and the 
classification information for each study is reported. An additional issue is that the 
mapping study must be of high quality. It must have been based on: 
• A stringent search process including automated searches, manual searches of 
critical sources (particularly topic-specific conferences), snowballing of primary 
study references, and direct communication with important researchers and 
research groups. 
• A well-defined and reliable classification system. 
 
If the study is not known to be of high quality, or is known to have been undertaken in a 
restricted timescale, the mapping study report needs to be reviewed critically to confirm 
its suitability as a basis for further research activities. In the event that the mapping 
study is not of sufficient quality, it should be used as the starting point for a more 
detailed mapping study. In particular, it will provide a list of known primary studies 
against which subsequent searches and automated search strings can be validated. 
6.3 RQ How do studies contribute to further research? 
If a high quality fully reported mapping study has been performed, there are many ways 
in which the outcomes can be used, in addition to undertaking conventional SLRs based 
on clusters of related primary studies. A high quality mapping study can be used as: 
• A baseline against which research trends can be tracked over time. 
• A justification for further primary studies when there are few (or no) relevant 
empirical studies. 
• As a means of identifying relevant literature for the “related research” section in 
other primary studies. 
• A baseline for empirical research of various kinds. 
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• A set of known references which other mapping studies and SLRs can use to 
validate their own searches. 
• An education resource. 
6.4 Study Limitations 
Our original study [11] had several weaknesses: 
• We adopted a participant-observer the case study approach to ensure that we 
were systematic during our data collection and data analysis activities and could 
demonstrate traceability from our data to our conclusions. However, our 
approach can be criticised as being little more than a “lessons learnt” approach. 
In particular, the data came from mapping studies and follow-on activities 
undertaken by EPIC team members. This might introduce bias because we are 
generally in favour of systematic mapping studies and might be more likely to 
report benefits than problems.  
• The questionnaire was very simple but the positive and negative questions were 
slightly unbalanced. The question related to benefits offered some examples, 
which were readily accepted by most of the respondents whereas the question 
related to problems did not have any examples.  
 
To address some of these limitations we undertook two validation activities. In 
particular, we elicited information about two other studies, both based on a preceding 
mapping study, from principal researchers not associated with the EPIC project. 
Furthermore, the questionnaires used for this validation activity identified both possible 
benefits and possible problems related to the specific follow-on activity, and so was 
more balanced. We also looked for additional problems by consulting the referee reports 
obtained when we attempted to publish the results of the follow-on studies. This 
allowed us to confirm some of the potential problems from another source. 
 
The most important remaining limitations are that we have relatively few cases and that 
our case studies and validation examples are restricted to studies where researchers 
involved in an initial mapping study were also involved in the subsequent research 
activity (although the lead researcher changed in two cases). The validation examples 
strongly confirmed that problems are minimal if a follow-on study has the same lead 
researcher. However, if researchers base their work on someone else’s mapping study, 
we would expect problems, if they occur, to be more severe. For example, Beecham 
[43] needed to undertake a very detailed comparison to understand why a mapping 
study she performed found a different set of primary studies to those found by another 
mapping study with the same basic research question.  
7. Conclusions 
Table 7 presents a summary of the major benefits and problems with basing research on 
a preceding mapping study. It indicates that mapping studies can be of significant 
benefit to researchers in establishing baselines for further research activities. Such a 
baseline can be used in a variety of ways, either as the starting point for investigating 
research trends, or as the starting point for conventional SLRs. However, for each 
benefit there are corresponding problems that can arise if the original mapping study is 
not of very high quality in terms both of fully reporting the results, and of the adopting a 
rigorous search process. 
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Table 7 Summary of the benefits and problems of basing follow-on research on 
software engineering mapping studies 
Benefits Problems 
Reduces the time required for the follow-on 
activity. 
If there is a time lag between the follow-
on activities another search may be 
necessary adding to the time and effort 
required for the follow-on activity. 
If the search was restricted in any way, a 
broader search will be required if the 
follow-on activity is an SLR. 
Makes it easier for researchers to 
understand the literature and construct 
research questions.  
If the individual papers are not fully 
referenced and there is no clear link 
between each papers its classification, the 
results of the mapping study may be of 
limited value. Can provide a comprehensive overview of 
the literature. This may be of particular 
importance to new researchers who can get 
an overview of how much literature needs to 
be read, and who are the important 
researchers in their field of interest. 
Provides confirmation that sufficient 
primary studies exist for follow-on SLRs. 
Basing mapping studies on papers, not 
individual studies (as required for SLRs), 
means that papers reporting the same 
study and papers reporting multiple 
studies will not be clearly identified. This 
means the number of papers may be a 
poor indication of the number of primary 
studies. 
May indicate that more primary studies are 
needed. 
Procedures, forms and experiences can be 
reused. 
Detailed procedures may change as a 
result of problems experienced in the 
initial mapping study. This may make 
comparisons between the original study 
and the follow-on study difficult to report 
accurately and may make the results 
difficult to interpret. 
Results from the original study can act as a 
baseline for comparison with the results of 
the follow-on study. 
The follow-on study must stand as a 
research paper in its own right. 
Flaws with the original study can be 
avoided in the following research. 
Flaws with the original study may also 
affect the follow-on research. 
Even a poor quality mapping study can 
provide a set of known primary studies that 
can be used to validate subsequent search 
strings and search results. 
If the original mapping study was of poor 
quality, the entire search process may 
need to be redone. 
 
In particular, it is important to recognize that although mapping studies may claim to 
follow a rigorous research process, not all follow the process closely enough to ensure 
that their results are trustworthy. In particular, although undertaking mapping studies 
may provide a useful educational experience for MSc students [31], the outcomes of 
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mapping studies performed under the time and effort restrictions that this may impose 
on students may be limited. Thus, researchers intending to use a preceding mapping 
study as the basis for further research must take care to critically review the quality and 
suitability of the mapping study research procedures before depending on its results. 
 
Another problem arises when reporting results of the subsequent study. The relationship 
between the two studies needs to be clearly reported without impacting the readability 
of the follow-on study. Furthermore the follow-on study needs to be reported as a self-
standing research activity without relying on readers already knowing about the 
preceding study.  
 
A major limitation of our study is that we have not seen any examples of researchers 
making use of initial mapping studies undertaken by other researchers. Such a 
procedure offers considerable potential for making our research more effective, if 
mapping studies can provide researchers with an overview of current research topics 
and/or can be the basis of subsequent systematic reviews or primary studies. It would 
also be useful for students and practitioners if our text books and international standards 
began to use the results of mapping studies and SLRs. However, at the moment, it 
seems that, although mapping studies are encouraging follow-on studies, the researchers 
who are benefitting are mainly the researchers who performed the original mapping 
studies, rather than the research community as a whole. 
 
Although we have addressed the value of mapping studies for follow-on research, there 
are two issues we have not addressed: the value of mapping studies to practitioners and 
the value of mapping studies in their own right. Although mapping studies may offer 
value to researchers, they appear to offer little value to practitioners. Petersen et al. [13] 
suggest that visual representations of research maps are useful to practitioners, but as 
yet there is no supporting evidence. Mapping studies may also be of benefit to 
practitioners indirectly as the basis of subsequent SLRs or by being used as the basis for 
improved text books and standards, but again there is currently no evidence to support 
these suggestions. In fact, contradicting our previous speculation, the follow-on study 
that came closest to an SLR offered recommendations only to researchers [15]. 
 
It is also important that individual mapping studies are valuable research outcomes in 
their own right. With respect to the two studies discussed in Section 2.2, we believe the 
mapping studies produced by Sjøberg et al. [17] and Jørgensen and Shepperd [16] are 
excellent examples of mapping studies that deliver value to researchers irrespective both 
of any follow-on activities and of the fact that the scope of their searches was restricted 
(one used a restricted set of sources, the other was restricted to journal papers). 
However, this is not the case for all software engineering mapping studies. For mapping 
studies to be valuable in their own right they must say something interesting about the 
state of research in a topic area that is of importance to researchers working in that area. 
Simple counts of information extracted from publication details are not in themselves of 
much scientific value. 
 
Finally, given the increasing publication rate of mapping studies and the limitations of 
this study, we believe it is important for other independent researchers to investigate the 
value of mapping studies in software engineering research. 
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Appendix A: Questionnaire 
Name: 
 
Topics of original mapping study: 
 
1. Was the follow-on study anticipated when the mapping study was performed:  
Yes/No/Don’t Know 
2. Is the follow-on study completed or not? Yes/No 
If No, what stage are you at. 
3. Were there any problems working from the mapping study? Yes/No 
If Yes, what were they, and do you have any idea how they could be avoided? 
4. Were there any clear benefits from having a preliminary mapping study? Yes/No 
If Yes, please specify all benefits 
o Less time consuming (searches and classification done) Yes/No 
o Easier to understand the basic literature and construct research questions 
Yes/No 
o Other (please specify) 
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Appendix B Questionnaire concerning the benefits and 
problems of research activities following on from a 
preceding mapping study 
 
1. Was the follow-on mapping study planned at the same time as the original mapping 
study? Yes/No 
 
2. The following table identifies possible benefits that accrue to a mapping study that 
follows-on from a preceding mapping study. Please identify which if any benefits 
applied in your own experience. 
Possible Benefits Experienced in your 
follow-on research study 
Optional Comments 
Less time consuming 
 
 
 
Yes/No That’s due to the improved 
productivity and domain 
knowledge 
Easier to understand literature and 
construct research questions 
 
 
Yes/No Actually, we follow up the 
same RQs defined in Stage 1. 
Previous study provided a set of 
known studies against which to 
assess search strings 
 
 
Yes/No The two stages of MP used 
different search strategies, the 
results from manual search 
(Stage 1) definitely contribute 
to the construction of search 
string used for Stage 2. 
Procedure, forms and experiences 
can be reused 
 
 
Yes/No 
 
Some procedures, and 
experiences can be reused in 
our case. But as the different 
search strategies were used, 
there also exist some 
differences. 
Misunderstanding and problems 
found in the preceding mapping 
study were resolved, so the 
following study was more 
efficient 
Yes/No Although most of issues had 
been solved in Stage 1, which 
improved Stage 2’s efficiency, 
we encountered a small number 
of new issues. 
Results could be compared to 
those of the previous study 
 
Yes/No It is one purpose of our original 
plan of conducting a staged MP 
Have very comprehensive 
overview of literature 
 
 
Yes/No We have more confidence 
about the review/analysis 
results and the holistic state-of-
the-art. 
 
3. Were there any other benefits? If Yes please specify: 
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4. The following table identifies possible problems that accrue to a mapping study that 
follows-on from a preceding mapping study. Please identify which if any problems 
applied in your own experience. 
Possible Problems Experienced in your 
follow-on research 
study 
Optional Comments? 
Problems with study classification due to 
inconsistence/errors in initial mapping 
study 
 
 
Yes/No In Stage 2, we enriched 
the options for 
particular questions, 
but found no need to 
change classification 
Mapping studies missed papers found by 
other methods such as snowballing 
 
 
Yes/No The search scope of 
Stage 1 is explicit and 
clear, and we used 
manual search. So there 
was no missing study  
in the preceding scope 
found during Stage 2. 
The follow-up was performed sometime 
after the original mapping study, so further 
searches of the previously searched sources 
were required – thus adding to the elapsed 
time of the study. 
 
Yes/No In our case, there is no 
need to repeat any 
portion of previous 
search. But warming-
up may take a bit time 
after more than a half 
year break. 
Detailed procedures changed – 
complicating analysis 
 
 
Yes/No The search process was 
changed, but the data 
collection and synthesis 
remained almost the 
same. The comparison 
makes the analysis a bit 
more complicated. 
Writing up independent reports is difficult 
with respect to knowing what to report 
about the preceding study. 
 
Yes/No 
N/A 
Given the RQs and 
plan, the two stages MS 
won’t produce 
‘independent reports’. 
Instead, we intended to 
produce a 
comprehensive report 
by integrating two 
stages results. 
 
 
5. Were there any other problems? If Yes Please specify 
 
One problem we experienced in Stage 2 is to identify the continuous and duplicate 
published studies between two stages. It is a time-consuming step, because the reviewer 
has to go over most studies identified in Stage 1 to find the difference. In our case, 
almost a quarter of studies found by Stage 2 search were finally excluded as being 
‘continuous’ or ‘duplicate’ studies. 
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Appendix C Questionnaire concerning the benefits and 
problems of research activities following on from a 
preceding mapping study 
 
1. Was the follow-on systematic literature review planned at the same time as the 
original mapping study? Yes 
 
2. The following table identifies possible benefits that accrue to a systematic literature 
review that follows-on from a preceding mapping study. Please identify which if any 
benefits applied in your own experience. 
Possible Benefits Experienced in your 
follow-on research study 
Optional Comments 
Less time consuming 
 
 
 
No  
Easier to understand literature and 
construct research questions 
 
 
No  
Confirmation that there were 
sufficient primary studies for 
follow-on studies. 
 
 
 
Yes  
Have very comprehensive 
overview of literature 
 
 
Yes   
 
3. Were there any other benefits? If Yes please specify: 
i) I see the mapping study as a quality tollgate to pass before continuing to the full 
systematic review; especially publishing your mapping study helps you to incorporate 
any changes from reviewers’ comments. 
ii) As a PhD student, a mapping study gives you an idea of how much more time to 
invest in for writing a full systematic review, since surely, being a PhD student, you do 
not want to keep reading others’ papers for too long.  
iii) By writing a mapping study, you have an early idea of shortcomings in existing 
evidence, which becomes a basis for future studies.  
iv) You get to know early about the authors who publish in your research area. 
 
4. The following table identifies possible problems that accrue to a systematic review 
that follows-on from a preceding mapping study. Please identify which if any problems 
applied in your own experience. 
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Possible Problems Experienced in your 
follow-on research 
study 
Optional Comments? 
Mapping studies missed papers found by 
other methods such as snowballing 
 
 
No  
The follow-up was performed sometime 
after the original mapping study, so further 
searches of the previously searched sources 
were required. 
 
No  
Mapping study catalogued papers not 
studies. This lead to underestimating the 
amount of effort needed for data 
extraction/aggregation. 
 
No Our mapping study had 
the same number of 
studies as the full 
systematic review. 
 
 
5. Were there any other problems? If Yes Please specify 
i) There can be some repetition of work in the review that is already published in the 
mapping study.  
 
